179 words) 21 In 2013, two new avian influenza viruses (AIVs) H7N9 and H10N8 emerged in China 22 caused worldwide concerns. Previous studies have studied their originations 23 independently; this study is the first time to investigate their co-originating 24 characteristics. Gene segments of assorted subtype influenza A viruses, as well as 25 H10N8 and H7N9, were collected from public database. With the help of series 26 software, small and large-scale phylogenetic trees, mean evolutionary rates, and 27 divergence years were obtained successionally. The results demonstrated the two 28 AIVs co-originated from H9N2, and shared a spectrum of mutations in common on 29 many key sites related to pathogenic, tropism and epidemiological characteristics. For 30 a long time, H9N2 viruses had been circulated in eastern and southern China; poultry 31 was the stable and lasting maintenance reservoir. High carrying rate of AIVs H9N2 in 32 poultry had an extremely high risk of co-infections with other influenza viruses, 33 which increased the risk of virus reassortment. It implied that novel AIVs reassortants 34 based on H9N2 might appear and prevail at any time in China; therefore, surveillance 35 of H9N2 AIVs should be given a high priority.
. 62 Sequence analyses of genomes revealed that these viruses were of avian origin, 63 with six internal segments from avian influenza A H9N2 viruses (Chen H et al. 2014 ; 64 Hu Y et al. 2013). The results done by the basic local alignment search tool (BLAST, According to jModeltest, nucleotide substitution models for best maximum likelihood 82 (ML) tree were as follows: 83 PB2, GTR+G (AIC=14533·1749), 84 PB1, GTR+I+G (AIC=16791·8743), 85 PA, GTR+G (AIC=32747·0324), 86 NP, GTR+I+G (AIC=13637·1612), 87 MP, GTR+I+G (AIC=7529·0599), 88 NS, GTR+I+G (AIC=7215·4836). 89 Large-scale ML phylogenetic trees were constructed according to the 90 abovementioned substitution models by MEGA6. The two notorious novel AIVs shared a spectrum of mutations in common on 162 many key sites implied that they might have the similar pathogenic, tropism and 163 epidemiological characteristics. It is important to strengthen the surveillance and to 164 reinforce case management of novel AIV H10N8 and novel AIV H7N9. 165 The first strain of H9N2 AIV was isolated in 1966, and soon a large number of 166 infections caused by H9N2 in poultry were reported (Homme P and Easterday B.
Kong, this is the first time of confirming H9N2 prevalence in Asia poultry. In 169 mainland China, the emergence of H9N2 AIV was appeared in 1994 (Guo X et al. AIVs H10N8 and H7N9 should be divided into more than 8 clades. Ile368Val 23 of 26 42 of 45 1 of 1 PB1-F2 (induce cellular apoptosis and inhibit function of type I interferon) Full-length Needed for virulence in mice 21 of 26 31 of 45 0
Matrix protein M1 (viral assembly and budding) Asn30Asp, Thr215Ala
Increased virulence in a mice 31 of 31 47 of 47 1 of 1 0 model 31 of 31 47 of 47 1 of 1 Matrix protein M2 Ser31Asn
Amantadine resistance 31 of 31 47 of 47 1 of 1 Arg12Lys NS1 (counteracts host antiviral response) Pro42Ser
Increased virulence in mice 31 of 31 47 of 47 1 of 1 Ser206Gly NP (Nucleoprotein) Ile197Asn, Ile217Asn, Asn482Ser PA (viral replication) Ala343Ser
